Adenovirus-mediated ING4/PTEN double tumor suppressor gene co-transfer modified by RGD enhances antitumor activity in human nasopharyngeal carcinoma cells.
Inhibitor of growth-4 (ING4) is a member of the inhibitor of growth (ING) family and acts as a tumor suppressor protein. PTEN is a phosphatase and shows potent and extensive antitumor activity. In this study, we constructed an RGD-modified bicistronic ING4/PTEN adenovirus (Ad.RGD-ING4-PTEN) and comprehensively investigated its effects following modification of the CNE human nasopharyngeal carcinoma cell line both in vitro and in vivo. We demonstrated that Ad.RGD-ING4-PTEN enhanced growth inhibition and apoptosis. Furthermore, expression of P21, Bax and cleaved caspase-3 was upregulated, while that of Bcl-2 and survivin was downregulated in CNE cells and CNE xenografted tumors. Moreover, Ad.RGD-ING4-PTEN treatment additively downregulated CD34, VEGF and microvessel density in subcutaneously (s.c.) xenografted CNE cell tumors. The enhanced antitumor activity generated by Ad.RGD-ING4-PTEN was closely associated with activation of the intrinsic and extrinsic apoptotic pathways and additive inhibition of tumor angiogenesis both in vitro and in vivo. On the basis of this evidence, it is believed that cancer gene therapy combining two tumor suppressors such as ING4 and PTEN can be used to establish an effective and novel therapeutic strategy for nasopharyngeal carcinoma and other cancers.